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ICIE G. MACY
In spite of the advances that have been made in recent years in
the practical aspects of artificial feeding of infants, pediatric advice"'
still stresses the preference for breast milk whenever conditions make
its use possible. Statistics of infant mortality and morbidity show
that breast feeding during the early months of life is an actual
advantage to the child. A great increase in knowledge of the
fundamentals of nutrition and the essentials of an adequate diet has
been developed in recent years and the assumption that any food
except mother's milk is a risk for an infant has begun to receive some
debate.
It is a well-recognized fact that at times not only do the most
carefully prepared scientific formulae fail to satisfy the nutritive
needs of a particular infant, but even mother's milk may fail. In
view of these facts, renewed interest has been focused upon mother's
milk and it is being subjected to careful chemical and biological
investigation in respect to its adequacy in all known details and the
possibility of its improvement through maternal care.
The milk of all animals may be modified to correspond, appar-
ently, to breast milk in proteins, fats, carbohydrates, minerals, and
water content, but, at the same time, the proportions of other hitherto
unrecognized and unconsidered constituents may be changed to a
great or small degree and the ultimate product may fall short of
meeting the nutritive requirements of the infant. Recent experi-
ments demonstrate that many things other than the proximate
principles of a diet must be considered if nutritive success is to be
attained. No better statement can be made on these changing view-
points of nutrition than those so aptly and characteristically chosen
by Mendel in his summary of the Nutrition Committee of the White
House Conference for Child Health and Protection in which he
states, "Experiment clearly demonstrated the impossibility of secur-
ing adequate nutrition on rations composed strictly of proteins, fats,
carbohydrates, salts, and water in anyproportions. Something more
than the long familiar proximate principles must be supplied if well-
being is to be maintained. The striking contrast between the success
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attained on a regimen of natural foods and the failure attending the
use of mixtures of foodstuffs in feeding tests directed attention to the
existence of essential nutrient substances that physiologists had not
reckoned with in earlier days. These indispensable components of a
ration are varied in character and function. The need for them may
be expressed in quantities that are small-very small; but the
presence of the minute amounts of these 'little things' in the diet
spells nutritive success instead of failure and disease. A new era in
practical nutrition has thus been ushered in."
In the light of a better understanding of these newer nutritional
principles and a recognition that a mother's milk may not always
spell nutritive success for an infant, it has become necessary to
re-evaluate the dietary properties of nature's food, mother's milk,
and to reconsider some of the principles upon which infant feeding
has hitherto been based. The new goal in infant feeding seems to
be, first, the application of nutritional principles to the mother's diet
by means of which she may be aided in producing a milk that is both
adequate in quantity and quality and, second, in cases where breast
feeding is contraindicated to provide a formula "not to equal human
milk but one to surpass it in excellence".
Chemically, human milk has been found to be composed of all
the elements of the body, hence, all the dasses of substances which
are indispensable for efficient nourishment are present. It has been
shown that it is further necessary that these should be presented to
the infant in such a form that they can be absorbed and digested with
ease. It seems that from human milk the infant obtains these ele-
ments combined in the proportion best adapted to supply all the
needs of his system. Although in the milk of animals these elements
are present, the proportion deviates more or less widely from the
human milk standards.
It is difficult to define a standard composition of breast milk
because milk secreted by different women has been shown to vary in
composition between wide limits7 297, 85 Furthermore, it has been
demonstrated that the following conditions may be effective in
altering the quality and quantity of milk secreted; the size and
anatomical structure of the mammary gland' 58; the amount and
kind of food intake2' 18, 85, ", 49, 81; heredity93; the environmental con-
ditions, such as fresh air, sunshine, the amount and intensity of work,
rest, and exercise58 "8; emotional make-up of the individual as well
as extraneous disturbances45' 5. It is evident from the above facts
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that there are many influences operating to change not only the total
quantity of mother's milk secreted but its integral components. In
this paper, the food factors in infant feeding as based upon human
milk as a standard and the factors that affect milk flow will be given
consideration as they relate to the nutritive aspects of human milk.
Food Factors in Infant Feeding
Various constituents in breast milk have been considered sepa-
rately as they relate to dietary properties and, therefore, affect the
infant. Brennemann12 states that in the development of artificial
feeding, one after another of the different food elements has been
brought into prominence as the chief factor that makes for poorer
digestion and utilization of cow's milk than of human milk by the
infant. There was first the epoch-making work of Czerny and
Keller, in which the role of each food element was treated in rela-
tion to the nutritional disturbances of the artificially fed baby and in
which it was decided that fat, not casein, caused the nutritional dis-
turbances. F1inkelstein then raised lactose to the first position in the
genesis of the more serious disorders of nutrition, while the position
of minerals was difficult to evaluate.
Protein of milk has often been designated as one of the chief con-
stituents causing digestive disturbances in infants. There is a dis-
tinctive difference in the degree of denseness of the curd formed
from human and cow's milk, the former being of a fluid-like or
flocculent nature, and the latter a dense, hard mass which is more
difficult to digest. This difference in curd formation has been
explained by the fact that the casein of human milk is less easily
precipitated by acids and salts, while the clot formed is looser and
more flocculent68.
The proportional amount of casein and albumin in human milk
has been demonstrated to be of real value to the infant. Cocchi"7
removed half of the casein from cow's milk and added lactalbumin
in the proportion found in breast milk. Babies throve on this mix-
ture and from his observations he concluded that it is not sufficient to
satisfy merely the minimum protein requirements of the infant,
but it is also necessary to give consideration to the lactalbumin
requirements.
Protein of milk is the essential tissue-producing substance, its
total content in normal breast milk fluctuating usually between 1.0
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and 1.5 per cent; variations in abnormal specimens extend from 0.7
to 3.5 per cent43. It has been emphasized that too low a percentage
of protein will be followed eventually by malnutrition in some form,
even though the infant may show no loss in weight32. In consider-
ing the biological value of mother's milk for growth of the infant,
Murlin69 states "that under certain circumstances practically the
whole quantity of protein from the mother's milk may be retained
in the child's bodywhile with cow's milk a considerable part is always
eliminated." The young infant, therefore, is more likely to add
more economically to his weight upon mother's milk than upon cow's
milk. From a nutritive standpoint, the protein of human milk is
apparently easily digested and occurs in the proportions and in the
most suitable medium for efficient utilization.
The wide variations in fat content of milk may cause nutritive
disturbances in infants. Breast milk is usually designated as
normally containing 3 to 5 per cent fat. Emphasis has not only
been placed upon the actual quantity of fat but also upon the medium
in which the fat is given, the latter being designated as the chief
factor in the difference between the digestibility of human milk fat
and the fat in cow's milk"2. After a feeding of human milk the
stomach seems to be emptied in two or three hours, while after a
feeding of cow's milk with the same per cent of fat, emptying is often
delayed twice as long. In view of the fact that the percentage of
fat is one of the most variable factors in breast milk, even fluctuating
with the period of nursing, often from 1 per cent at the beginning to
7 or 8 per cent at the end, it is of clinical importance to consider the
portion of milk and its relative percentage of fat which an infant
receives.
Milk sugar has been assigned a role in initiating digestive dis-
orders of a fermentative nature in infants. Normal breast milk con-
tains approximately 7 per cent lactose, a higher percentage than
found in cow's milk. It is difficult, however, to determine if these
digestive symptoms are due to changes in the bacterial flora of the
intestine to the fermentative type, or due to products of digestion
of sugar. If lactose does cause digestive difficulties, it is perhaps not
due to abnormal variations for it occurs with remarkable constancy
and is rarely affected by diet and environmental conditions of the
mother.
More emphasis is being given to the importance of the mineral
content of human milk than formerly when the normal amounts of
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fats, carbohydrates, and proteins were of major concern and the
mineral content usually overlooked. Many authors have concluded
that the minerals assume avaluable role in the nutrition of the infant
and that salt derangements of the milk may explain some of the
nutritional disorders among infants83. Bosworth"0 states that "the
influence of salts of milk both on account of their nutritive value
and the influence they have on the other food components of milk,
demand more consideration than they have received in infant feed-
ing. The influence of salts on the mechanical condition of milk after
it reaches the stomach, on the digestibility of the food components
after digestion, and on the utilization of the vitamins of the milk are
pertinent questions."
The calcium and phosphorus in breast milk are better utilized by
the infant than in cow's milk. In a study of the metabolism of
mineral constituents of cow's milk and breast milk in the same infant,
Wang, Witt and Felcher9" found that a change in the milk brought
about a distinct change in ever-y child in the quantity of calcium
excreted in the feces, the amount of calcium being invariably greater
when the infant was on the diet of cow's milk. The per cent utili-
zation and retention from breast milk ranged between 55.5 to 82.4
as compared with 35.09 to 64.95 per cent for cow's milk.
For optimum utilization of the mineral elements for the nutri-
tion of the child, it is important that they be presented in the proper
combinations and proportions. In general, it seems that breast milk
does provide the combinations, relative proportions, and absolute
amounts of mineral salts that are best adapted for the infant. It
has been shown that human milk contains twice as much sodium
chloride and almost three times as much potassium chloride as cow's
milk, proportions which seemed to favor the formation of soluble
soaps".
The prevalence of disease among breast-fed infants, associated
with a deficiency or a disproportionate combination of certain
minerals, makes it apparent that these may have a deleterious effect
upon the infant. Studies on the composition of breast milk have
suggested a relationship between the occurrence of rickets and the
low calcium content of the breast milk consumed'3 14, 20 87
Other minerals such as iron, copper, and iodine are present only
in minute amounts in human milk. Attempts have been made to
improve the nutritional condition of the infant by augmenting the
concentration of these minerals in human milk, such as the treatment
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of anemia in infants by increasing the iron content of the mother's
milk, and administration of iodine salts to the mother withl a view to
increasing the iodine in the milk as a prophylactic treatment ofgoiter.
The rOle of copper in human nutrition is a debatable question. IHless
and co-workers"9 found that in every instance, urine of infants whom
they studied contained approximately 0.06 mg. per liter, as much
copper as is found in human milk. It would seem questionable,
therefore, whether copper is absorbed by infants.
During the past twenty years, the modern conception of vitamins
and their relation to nutrition has become established, and during
that time an amazing amount of activity has been directed toward a
better understanding of the distribution of these accessory food fac-
tors. in view of the preeminent place of milk in the dietary, it is
natural that considerable attention should have been given to the
study of its nutritive value in the light of the newer developments.
Clinical experience as well as carefully controlled feeding tests in the
nutrition laboratory indicate that breast milk is by no means always
adequate in respect to the necessary vitamins59"8. A close correla-
tion has been shown between vitamin underfeeding and a series of
ill-defined symptoms, such as lowered growth rate, gastro-intestinal
disturbances of various types, susceptibility to infections, etc.
Although definite lesions of the advanced disease may not appear,
nevertheless, as McCollum"3 says, "The effects on vitality may be
pronounced in cases where a faulty diet is adhered to until clinically
observed symptoms are about ready to appear but while no clear cut
lesions are detectable."
The vitamins are not formed de novo in the animal body, but are
derived from the food intake; consequently, the diet of the milk pro-
ducer may markedly affect the biologic quality of the milk. Hence,
the vitamins seem to differ strikingly from the other milk constitu-
ents in this respect, in that the mother does not serve as a potent
factor of safety in supplying the vitamins to the infant.
There is an indication that milk from individual women may
differ in vitamin potency as judged by the rat test62 64. The quan-
tity of milk secreted may be a causal factor for these differences. If
only a limited amount of vitamins is available for the elaboration of
the milk, it is rational to presume that the vitamin concentration
would be inver'sely proportional to the quantity produced. Credence
is given to this idea in that the quantity of milk secreted by two indi-
viduals, who were secreting approximately 80 to 100 ounces of milk
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daily, was 2 to 4 times thc amount produced by those contributing
to the pooled milk. The pooled milk was much richer in both vita-
mins A and B than the millc of the larger producers.
The fat-soluble A vitamin has been found in human milk in
approximately the same concentration as in cow's milk"0. Quantities
of from 2.5 to 3 cc. daily of either kind of milk were sufficient to
cure animals that hiad xeroplhthalmia and to allow for restorationi of
growth. This would indicate that under ordinary conditions a baby
receiving breast milk is obtaining a food relatively rich in this factor.
Clear-cut cases of xerophthalmia rarely appear among nurslings, so
that clinical experience gives evidence that the vitamin A content of
human milk is sufficient to prevent xerophthalmia in infants, but it
does not insure human milk to contain sufficient vitamin A for ade-
quate growth and optimum nutrition of the baby. Bloch" states that
xerophthalmia never occurs in infants whose mothers are capable of
producing a sufficient quantity of milk.
Vitamin A is not containcd in abundance in the average American
dietary and it is probable that many mothers are not supplying their
infants with an amount of this vitamin adequate for optimum nutri-
tion. The observa-ions of Mori 7 and of Schwartz8" on the rapid
development of xerophthalmia in infants on diets lacking in vita.-
min A after breast feeding had ceased suggests this conclusion. Mori
found xerophthalmia occurring most frequently in children who were
undergoing the transitional period between breast feeding and the
mixed dietary consisting of cereals, some vegetables, with littlc cow's
milk and fats. Schwartz similarly reported the development of
xerophthalmia in a baby 21 days after it had been taken from the
breast and placed on a diet of oatmeal gruel and Mellin's Food in
water.
The extent of absorption of vitamin A by infants depends not
only on the total amount available, but also upon the medium in
which the vitamin is presented. Daniels'" showed that the vita-
min A in the food of a breast-fed baby is more completely absorbed
than it is in those fed on cow's milk. Her studies indicated that
some of the vitamin A in cow's milk may be carried through the
intestinal tract along with the calcium soap of the stools. From
dcinical observations and experimental studies, it is concluded that
human milk generally serves as a potent supply of vitamin A and,
furthermore, furnishes a suitable medium for absorption of this
vitamin by the infant.
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There are forms of depletion of the mother that are menacing
because they cannot be directly measured and are consequently very
insidious. This is particularly true of the vitamin factors. These
factors must be supplied through the food intake, and the vitamin
content of the milk is dependent on that of the lactating individual
supplying it. This explains why the vitamin requirement, at least
in the case of vitamin B*, for which the conditions have been more
adequately studied, is augmented greatly during the lactation
period27' 01, ". Successful lactationdemandsmorevitamin B thandoes
normal growth of the mother. It has been demonstrated that the
antineuritic potency of human milk is slight4 "' 6", 73; 20 to 35 cc. of
pooled milk daily from mothers who were on an abundant and well-
chosen diet were insufficient to satisfy all the physiological needs of
this vitamin for a growing rat. The vitamin B value, as judged by
tests on rats, is approximately from one-tenth to one-fifteenth that
of the vitamin A content of the same mother's milk. The paucity
in vitamin B is even more significant when it is realized that in
general the dietary and hygienic conditions undel which the milk is
produced may be far inferior to the dietary standards maintained by
the women referred to above.
A study of the antineuritic and vitamin G potency of breast milk
has been under investigation23. Using the Bourquin and Sherman
method'1, 3 cc. to 5 cc. of fresh, pooled, human milk as the onlv
source of vitamin G produced the unit gain of 3 gm. per week in
standardized test rats over an experimental period of 8 weeks, thc
animals having been depleted previously of any vitamin storage by
retaining them on a vitamin G-free diet for a period of two weeks or
more. The greater number of animals, however, on these levels of
milk showed deficiency symptoms. Quantities of 10, 15, and 20 cc.
daily produced increasing gains in body weight, although none
attained the rate of growth established by the positive controls. A
study of the antineuritic properties of human milk is still in progress
in our laboratory, but from the evidence at hand, it would seem that
the human mother does not secrete a milk that isconspicuousin either
its antineuritic or vitamin G potency.
The occurrence of scurvy among breast-fed infants seems to be
* The vitamin B referred to is the complex, unless otherwise designated. It is
now recognized that the vitamin B complex contains at least two factors; the rela-
tively heat-labile antineuritic vitamin B (B,) and the relatively heat-stable vitamin
G (B2). Reference is made to both fractions in this report.
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rare, as was demonstrated in a report of a committee of the Ameri-
can Pediatric Society3 in which but 10 cases of scurvy in breast-fed
infants were reported out of the 365 cases of infantile scurvy
recorded. Although there are few cases of acute scurvy demon-
strated among nurslings37, it is not known to what extent breast-fed
infants are suffering from mild or latent scurvy, or, as McCollum
and Simmonds63 state, "we have no way to determine how large a
number of infants, as a result of taking breast milk of poor quality,
have reached the stage of borderline cases of scurvy." As is gener-
ally conceded, fresh human milk is a fairly satisfactory source of
vitamin C since nurslings do not readily develop scurvy even though
their mothers do not obtain a full quota of the antiscorbutic vitamin
in their diet.
Breast milk is a poor source of vitamin D41'54'74; both breast-
fed3, 40', 47 and artificially-fed infants38'
" are accordingly subject to
rickets. Twenty-five to 40 cc. of pooled human milk of women on
the average American dietary failed to produce healing in rachitic
test rats. The early administration of the antirachitic factor to the
breast-fed infant is essential since it is necessary for the stabilization
of calcium and phosphorus metabolism and for the normal deposition
of these minerals in the bony framework. The unusual demand for
this substance in infancy is due to the fact that the greatest skeletal
development occurs during the first two years of life.
Variability of Breast Milk
There are fluctuations in the volume flow and composition of
milk of individual women. These changes are noted from nursing
to nursing, from day to day during the lactation period and are
important to the nutritional well-being of the baby at the breast".
Under standardized methods of expression, sampling, and analysis
at four-hour intervals during the twenty-four-hour day, changes
have been observed in the flow and chemical composition of breast
milk that are of nutritional and clinical significance58.
The quantity of milk secreted by a lactating woman is dependent
on the individual capacity of the mammary glands. Adair2 states
that "there are many factors which influence the amount of milk
secreted by the human mother. The most important single factor
is probably the individual characteristic of the mammary gland.
There are many things which have a great influence on the amount
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of milksecreted by a mother, but none of them will stimulate a breast
to secrete beyond its individual capacity."
It has been stated that the modus operandi of human milk flow
is by no means completely understood, although the physiologic and
nutritional condition of the mother, her environment5", heredity93,
emotional state45, and the frequency and completeness with which
the milk is removed from the breasts are known to be of importance.
There is a tendency for the volume of milk to decrease during the
day and increase during the night58. A range of 25 per cent differ-
ence was found in the largest and smallest amounts of milk secreted
at four-hour intervals during a single day, findings that are in accord
with the classic work of Engel25 and of Denis and Talbot2 in which
they noted also a progressive diminution in the amount of milk
secreted as the day advanced, reaching a minimum in the afternoon.
The volume of milk elaborated during the day is related to the
distribution of lactose and water. Lactose has been designated the
most constant of all milk constituents85 and the regulator of milk
volume86. Under carefully controlled conditions of collection and
analysis, there was found a higher concentration of both water and
lactose with a greater volume of milk at night, and lower concen-
trations with decreased volume of milk during the day58.
Under the same rigid conditions of regular and complete empty-
ing of the breasts at periodic intervals, the total nitrogen content of
the milk showed a characteristic daily rise in the afternoon at two
and six P.M. Simultaneously, the total ash, calcium, and phos-
phorus content increased sharply from a minimum at six and
ten A.M to a maximum at two P.M., the average per cent differ-
ence of total ash, calcium, and phosphorus being 11, 14, and 15
respectively. The relative rates of change between the three con-
stituents for each day were similar and in some instances approxi-
mately identical, thus suggesting their intimate association in the
physiological mechanism of milk secretion. The determination of
various physical constants of breast milk, such as the depression of
the freezing point, electrical conductivity51, and the cation content72
further demonstate that there are variations in the mineral constitu-
ents of the milk during the day.
The chlorides of the milk occur unlike the other mineral con-
stituents, the highest values appearing in the early morning and late
evening and the lowest during the day, observations which corrobo-
rate those of Sisson and Denis83.
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Since there are representative daily trends in the total nitrogen,
fat, total ash, calcium, phosphorus and chloride constituents of breast
milk, it is of moment to ascertain so far as it is possible the causes
for these changes. Only drastic maternal dietary modifications
have been found to cause an alteration in the composition of the
milks'" 75' 77' 79 94. When the food of the mother is insufficient or
excessive in calories for a long period of time, the quality of the milk
may change40' 50, 53, 66, The various constituents act independently,
following a characteristic tendency irrespective of the day's dietary;
therefore, some factor other than food must produce the distinctive
changes that occur in the milk during the day and night.
Environmental conditions contribute in an undefined manner to
the variations in composition of human milk, for excessive exercise
tends to reduce milk flow and moderate exercise favorably influ-
ences both the quality and quantity of milk secreted"6 24, 383 71, 78.
Clinicians frequently adjust the amount of exercise of the mother in
order to modify certain abnormalities of milk composition'6 68,
The increased fat content of breast milk with exercise and aug-
mented volume with rest are consequential in a consideration of the
daily variations in the volume and chemical composition, the greater
flow of milk being at night during the hours of rest, and the higher
fat content in the forenoon after the strenuous activities of the day
have been resumed. There are, however, factors operating to cause
this changing composition other than just work and rest. Under
controlled conditions the superimposing of several hours of heavy
physical labor upon the usual day's activities did not alter the accus-
tomed curves of fat and other constituents58.
An increase in the secretion of protein and a greater fluctuation
in fat content of breast milk have been noted simultaneously with
the occurrence of nervous disturbances28' 69, 85. It is not known
whether such variations are due to the emotional factors alone or in
part due to changed dietetic and hygienic conditions with an accom-
panying alteration in physiological performance.
Chemical studies during the mature stage of lactation demon-
strate that an individual woman may secrete milk fluctuating widely
in composition throughout a continuous seventy-two-hour period,
throughout a single day, and even within a nursing period. A uni-
formity in the processes of milk secretion exists that is inherent in
the physiological activity of the mammary gland itself, for each milk
constituent tends to conform to a characteristic daily pattern at a level
461YALE JOURNAL OF BIOLOGY AND MEDICINE
distinctive to each subject. In its behavior during chemical analysis58
constant characteristics are observed in the milk of each woman.
Trendtel88 demonstrated individual peculiarities of human milk by
the isoelectric point at which casein precipitates. Some milk always
demands diacritical temperatures and acid in order to precipitate
satisfactorily.
The average percentage secretion of fat' and protein" is inde-
pendent of the plane of maternal nutrition and varies with the indi-
vidual woman. A studyof the chemical constituents before and after
women had taken cod-liver oil and yeast over a period of two
months disclosed no unusual enrichment of the milk, although the
subjects showed a better calcium and phosphorus utilization57, and
an increased vitamin B content of the milk64. Vitamin therapy has
been used in attempts to increase flow of milk and its vitamin
potency, but there is little evidence that the chemical composition of
milk is appreciably affected by this means3" 3.
Menstruation has been reported to bring about a decrease in milk
fat and occasional changes in other milk constituents'5 26, 34', 89. Colic,
indigestion65, diarrhea, and even loss in weight in nurslingst5 have
been observed simultaneously with menstruation. The age of the
mother and the number of pregnancies she has experienced do not
apparently have any influence upon the mammary gland activityr.
The composition of milk changes with advancing lactation and a
general impression exists that there is a gradual but definite deca-
dence in the quality of milk as the cessation of lactation approaches.
Most of the data, however, represent average values for many sub-
jects and not data upon individual women for an entire lactation
period. Although pediatricians do not recommend breast feeding
beyond the ninth and tenth months of lactation, Mitchell65 showed
that in a group of American women, twenty-eight per cent nursed
their babies for twelve months, nine per cent for eighteen months,
and two per cent for two years. Both the composition of breast milk
in late lactation and its physiological effect upon the nutritive condi-
tion of the infant are of significance. As lactation progresses, the
total nitrogen7 22, 29, 42 total ash, calcium and phosphorus'
of milk decrease, while opinions vary regarding lactose7' 21. Never-
theless, under standardized methods of collection and analysis of
milk at definite periods through fourteen months of lactation, and in
two succeeding lactation cycles in the same subjects, it was found that
the coefficient ofvariation of the separate milk components fluctuated
more within a single day than from day to day when twenty-four-
hour samples were compared58.
462NUTRITIVE ASPECTS OF HUMAN MILK
Birk8 observed an increase in the nutritive value of human milk
at the end of lactation. He suggested that the augmented quantity
of lactose, total solids, and fat in late lactation was perhaps due to
some physiological changes which are similar to those that stimulate
the composition of the initial colostral and transitional milk. The
increased concentration of milk constituents at the cessation of milk
flow is perhaps caused by a reabsorption from the galactophores and
lactiferous sinuses as the periods of removal of the milk from the
breasts become less frequent.
The mammary gland appears to adjust itself to the nutritive
needs of the child, and a direct relationship seems to exist between
the rate of growth of the infant and the decline of various milk con-
stituents. This correlation was first suggested by observations show-
ing that the rate of decrease in theconcentration ofnutritivebuilding-
material is proportional to the length of time needed for the young
to double its birth weight" '. Moreover, Telfer8 secured data that
showed that as breast feeding progresses, the mineral composition of
the milk adjusts itself closely to the needs and mineral retention of
the baby. Others have suggested that decreased concentration of the
milk constituents is counterbalanced by increased quantities of milk
ingested by the baby55.
Clinical experience, as well as carefully controlled biologic tests,
indicate that breast milk is by no means always adequate in the essen-
tial vitamins. These factors must be derived from the maternal
intake or environment; consequently, the diet of the lactating
woman may greatly modify the biologic quality of the milk secreted.
Furthermore, there is a relation between the total volume of milk
secreted and its vitamin A and B content. In the case of vitamin B,
there is, in addition, an augmented demand for the food substance in
the physiological protoplasmatic processes involved in the elaboration
of larger quantities of milk.
Summary
Under controlled methods of expression, sampling, and analysis
of milk, it has been demonstrated that there are significant changes in
the composition of milk from nursing to nursing and from day to
day. Daily trends are apparent in the fat, total solids, total nitro-
gen, total ash, calcium, phosphorus and chloride components of milk
irrespective of diet, rest, activity, and stage of lactation. Such
observations suggest that there is some peculiarity of mammary
gland physiology that produces these rhythmic fluctuations of indi-
vidual milk constituents.
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It has been demonstrated that although some of the milk con-
stituents vary in a characteristic rhythmic manner they fluctuate
about a level that is character-istic for a particular individual. This
individuality is maintained not only during one lactation, but may
persist through succeeding periods of milk production.
The quantity and quality of milk produced depend in the human
mother in no small measure on her physiological capacity and
well-being.
At times, mother's milk may fail to meet all the needs of the
baby. Although incomplete knowledge exists concerning the physi-
ologic changes experienced by women during lactation, there are
variations in the quantity and quality of milk that are significant
in the nutritional welfare of the infant. This subject has received
far less scientific study than it obviously deserves.
Mother's milk is being subjected to careful chemical and biologi-
cal investigation in respect to its adequacy in many known details and
the possibility of its improvement through maternal care.
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